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Experimental 

Crystal data 

C 2 oH 17 N 3 0 4 S 
M, = 395.42 
Monoclinic, P%/n 
a = 9.5049 (9) A 
b = 20.656 (2) A 
c = 10.1364 (10) A 
B = 107.637 (1)° 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2013) 
T^ = 0.82, r max = 0.99 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.118 

S = 1.06 

4582 reflections 

259 parameters 



V = 1896.6 (3) A 3 
Z = 4 

Mo Ka radiation 
li = 0.20 mm~' 
T = 150 K 

0.19 x 0.11 x 0.05 mm 



16907 measured reflections 
4582 independent reflections 
3740 reflections with i > 2cr(i) 
R iM = 0.039 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.34 e A~ 3 

Ap mi „ = -0.44 e A~ 3 



Received 29 July 2013; accepted 1 1 September 201 3 

Key indicators: single-crystal X-ray study; T = 1 50 K; mean cr(C-C) = 0.002 A; 
R factor = 0.044; u/R factor = 0.118; data-to-parameter ratio = 17.7. 

In the title compound, C2oH 17 N 3 0 4 S, all non-H atoms, except 
those of the phenyl ring, are approximately coplanar 
[maximum deviation = 0.2214 (1) A], and the dihedral angle 
between their best plane and the benzene ring is 53.13 (1)°. A 
short intramolecular O- ■ -S contact of 2.838 (1) A is formed 
between the ester carbonyl O atom and the S atom of the 
thiazolidine ring. In the crystal, molecules associated via O — 
H- ■ O, C— H- ■ O and C— H- ■ S hydrogen bonds form layers 
parallel to (010), with only C— H- • O-type short contacts 
between the molecules in adjacent layers. 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- -a 


D-H 


h-a 


D-A 


D— 


•R-A 


04-H40- ■ Ol' 


0.84 (2) 


1.96 (2) 


2.7901 (16) 


174. 


8(19) 


C8-H8- ■ Si" 


0.95 


2.82 


3.7272 (17) 


160 




C10-H10- ■ 04 1 " 


0.95 


2.52 


3.452 (2) 


167 




C19-H19-01' 


0.95 


2.47 


3.200 (2) 


133 




Symmetry codes: 
-x + ly + i-z+l 


(i) x-l -y 


4-1 7-1- 


(ii) x + \.-y- 


4,z + i; 


(iii) 



Data collection: APEX2 (Bruker, 2013); cell refinement: SAINT 
(Bruker, 2013); data reduction: SAINT; program(s) used to solve 
structure: SHELXT (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL2013 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: WinGX (Farrugia, 2012) and PLATON 
(Spek, 2009). 



Related literature 

For the biological activity of 4-thiazolidinones, see: Dayam et 
al. (2006); Srivastava et al. (2005), Look et al. (1996), Barreca 
et al. (2001); Diurno et al. (1992). 
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Methyl 2-((2Z,5Z)-2-{(f)-2-[1 -(4-hydroxyphenyl)ethylidene]hydrazin-1 -yl- 
idene}-4-oxo-3-phenyl-1,3-thiazolidin-5-ylidene)acetate 

Shaaban K. Mohamed, Joel T. Mague, Mehmet Akkurt, Alaa A. Hassan and Mustafa R. Albayati 

1 . Comment 

Thiazolidinone scaffold compounds have received much attention from organic and medicinal chemists due to their 
therapeutic diversity coupled with their commercial viability. Recently, 4-thiazolidinones have exhibited many interesting 
bio-activity profiles such as anti-cancer (Dayam et al, 2006) and anti-mycobacterial agents (Srivastava et al, 2005), 
COX-1 inhibitors (Look et al 1996), non-nucleoside inhibitors of HIV-RT (Barreca et al, 2001) and anti-histaminic 
agents (Diurno et al, 1992). In view of these properties the title compound has been synthesized among a series of other 
4-thiazolidinones to investigate the relationship between their crystal structures and their antibacterial activity. 

In the title compound (Fig. 1), all non-H atoms, except the phenyl group (C7-C12), are approximately coplanar, with 
the maximum deviations of -0.2214 (1) A for C6, -0.2097 (1) A for C14, 0.1651 (1) A for 02 and -0.1009 (1) A for 03, 
and the benzene ring (C7-C12) makes a dihedral angle of 53.13 (1)° with this plane. Molecular conformation is stabilized 
by a short intramolecular O-S contact of 2.838 (1) A. 

The title compound crystallizes in a layer structure with the layers parallel to the (010) plane (Fig. 2). Molecules within 
the layers are associated via O — H— O, C — H— O and C — H— S hydrogen bonding (Table 1, Fig. 2). One of the C — H— O 
contacts (C10 — H10--O4) in Table 1 is between the layers. The interlayer regions are occupied by the 7V-phenyl and ester 
groups between which there are no significant interactions. 

2. Experimental 

A mixture of 283 mg (1 mmol) (2Z)-2-[l-(4-methylphenyl)ethylidene]-A r -phenylhydrazinecarbothioamide and 142 mg (1 
mmol) dimethyl but-2-ynedioate in 50 ml of ethanol was refluxed and monitored by TLC until completion of the 
reaction. The excess solvent was evaporated under vacuum and the solid obtained was recrystallized from ethanol to 
afford clear yellow plates (M.p. 541-543 K) of X-ray quality. 

3. Refinement 

The hydroxyl H atom was found from a difference Fourier map [04 — H40 = 0.84 (2) A] and refined freely. H atoms 
bonded to C were placed in geometrically idealized positions and constrained to ride on their parent atoms C — H = 0.95 
A (aromatic H) and 0.98 A (methyl H), with t/ iso (H) = 1.5 U mo {C) for methyl H atoms and £/ iso (H) = 1.2 U iso (C) for other H 
atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2013); cell refinement: SAINT (Bruker, 2013); data reduction: SA INT (Bruker, 2013); 
program(s) used to solve structure: SHELXT (Sheldrick, 2008); program(s) used to refine structure: SHELXL2013 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
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publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009). 




Figure 1 

Perspective view of the title molecule with 50% probability displacement ellipsoids. 




Figure 2 

View of the crystal packing down the a-axis showing the layer structure and 0-H---0 hydrogen bonding interactions as 
dotted lines. 
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Methyl 2-((2Z,5Z)-2-{(f)-2-[1 -(4-hydroxyphenyl)ethylidene]hydrazin-1 -ylidene}-4-oxo-3-phenyl-1 ,3- 
thiazolidin-5-ylidene)acetate 

Crystal data 



( ■ IT XT f~\ C 


T7/f\f\r\\ — CO/1 


M = 395 42 

±v±y y y y , rz- 


D = 1 385 Me irr 3 

Ly ^ i_ B y kj y J.VJ. ill 


Monoclinic, P2\/n 


Mo Ka radiation, X = 0.71073 A 


T-Tall Kvmhol* -P 9vn 

i i ti 1 1 o y iiiu w J. • -L z* 


CV11 riflrameters from R75S reflections 


a = 9 5049 (9) A 

i* y 9 y \j v y \ y j i ± 


q = 2 3-28 6° 


b = 20 656 (2) A 


fi = 0.20 mm -1 


c = 10.1364 (10) A 


T= 150 K 


«= 107 637 (11° 


Plate clear vellow 


V= 1896.6(3) A 3 
Z = 4 


0.19 x 0.11 x 0.05 mm 


Data collection 




Bruker SMART APEX CCD 


1 6907 measured reflections 


diffractometer 


4582 independent reflections 


Radiation source; fine-focus sealed tube 


3740 reflections with i > 2cr(i) 


Crranhite monochromator 


ft™, = 0 039 


Detector resolution: 8.3660 pixels mm 1 


ft„, v 28 7 f)rr,\r* 2 0 

^ iiUxX *y • * ^ "y miri • v 


(p and co scans 


h = -12— >12 


Absorption correction: multi-scan 


k= -27^27 


(SADABS- Bruker 2013) 

l iy^ i L y ± i Ly ty , jy 1 I v 1 , ^ \_r a y j 


/ = -13— >13 


T™» = 0 82 r,™ = 0 99 

-* min \s.kj^*j ± max \j.y y 




Refinement 




Refinement on F 2 


Secondary atom site location: difference Fourier 


Least-squares matrix: full 


map 


R[F > 2a(F 2 )] = 0.044 


H atoms treated by a mixture of independent 


wRiF 2 )^ 0.118 


and constrained refinement 


S = 1.06 


W = 1/[£ 2 (TO 2 ) + (0.0643P) 2 + 0.3949P] 


4582 reflections 


WHERE P = (TO 2 + 2TO 2 )/3 


259 parameters 


(A/ ( j) max = 0.001 


0 restraints 


A/w = 0.34 e A" 3 


Primary atom site location: structure-invariant 


Ay9 min = -0.44 e A~ 3 


direct methods 




Special details 




Experimental. The diffraction data were collected in three sets of 606 frames (0.3° width in co) at <p = 0, 120 and 240°. A 


scan time of 40 sec/frame was used. 




Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 


estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 


estimation of distances, angles and torsion angles 




Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. 


Weighted 7?-factors wR and all goodnesses of fit S are based on F 2 , conventional ^-factors R are based on F, with F set to 


zero for negative F 2 . The observed criterion of F 2 > aiF 2 ) 


is used only for calculating -7?-factor-obs etc. and is not 


relevant to the choice of reflections for refinement. _/?-factors based on F 2 are statistically about twice as large as those 


based on F, and _/?-factors based on ALL data will be even larger. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 


x y 


z II- */U 

- t - ^iso ' ^eq 


SI 1.01222(4) 0.18869(2) 


0.39033 (4) 0.0203 (1) 
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Ul 


1.40358 (11) 


A I^AOI /C\ 

0.26023 (3) 


0.5263 / (11) 


A AO A A /I \ 

0.0240 (3) 




L)2 


i.oyo/y 


0.055 /5 (6) 


A /1A /11A 

0.42140 (13) 


A AI AH ( A\ 

0.034/ (4) 




U3 


1 "SOO/il /1 /I A 

1.32263 (14) 


A AO 111 

0.02111 (6) 


A COOI/1 /1 A\ 

0.52834 (14) 


0.03 /8 (4) 




U4 


A 1 /I A1 C /1 OA 

0.14035 (12) 


0.15348 (6) 


A 1 AOTA / 1 T\ 

0.10230 (13) 


A AO OC S1\ 

0.0285 (3) 




JN1 


1 1 CA 1 O ^1 1\ 

1.16412 (13) 


A O A*7 A O S H \ 

\j.Zy /48 (6) 


A A 1 AI c /n\ 

0.43935 (12) 


A A1 OA 

0.0189 (3) 




XTO 

JN2 


O.yO/ /I (13) 


A 11 IT? 

0.31123 (6) 


A 1 A H1f\ / 1 1 \ 

0.346 /0 (13) 


0.0222 (4) 




JN3 


o. I /yo/ (13) 


A T71 T C ( C\ 

0.2/335 (6) 


0.304/3 (13) 


A AO 1 A 

0.0219 (4) 




LI 


1 ni 1 o /i s:\ 

1.27118 (16) 


0.25046 (7) 


A /I1AAA /1 C\ 

0.47990 (15) 


A A 1 A A / A \ 

0.0190 (4) 




C2 


1.2U2VO (16) 


A 1 0/1 CO (H\ 

0. 1845V ( /) 


A A com /1 /t\ 
U.45oUz (14) 


A AI AO / /I \ 

0.0iy3 (4) 




C3 


1 ai ncc ^1 c\ 
l.UiyDD (15) 


A T71AC ZO"\ 

0.2 /3y5 (/) 


0.38850 (14) 


A A1 AA / A\ 

o.o iyo (4) 




L4 


1.28646 (17) 


A n 1 d A /"7\ 

0.13149 (7) 


A A A A /IT / 1 ^\ 

0.49043 (16) 


A Aoon f A\ 

0.0229 (4) 




Co 


1.22088 (18) 


0.06672 (8) 


A A H A / 1 /T\ 

U ,47 422 (16) 


A AO^A /C\ 

0.0260 (5) 




C6 


1.2661 (3) 


— o.0438y (y) 


0.52/3 (3) 


A AC CI /'OA 

0.0553 (8) 




C / 


1 TAA K H C\ 

1.200 ID (15) 


0.36539 (/) 


A/1/11/C1 /"1 /C\ 

0.44261 (16) 


A ATA/: 

0.0206 (4) 




r • o 

Co 


1 1A1 1 A /I H\ 

1.29110 (17) 


A TA1 /^C /OA 

0.39165 (8) 


A Z £L A \ C /1 T\ 

0.56415 (17) 


A AT7C /C\ 
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C9 


1.3342 (2) 
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0.45594 (9) 


0.5655 (2) 


0.0368 (5) 




c • 1 a 

CIO 


1.2839 (2) 


A A 0)1 C 1 /'OA 

0.49351 (8) 


0.44 1/(2.) 


0.0384 (6) 




pi i 
Cll 


1 1 onn /t\ 
1.1 899 (2) 


0.4668 / (8) 


a ^moi ^1 A\ 
0.32 /91 (19) 


a r\i An (z\ 
0.034/ (5) 




C12 


1 1 A O 1 /I /1 0\ 

1.14814 (lo) 


A A AO A O /o\ 

0.40248 (8) 


0.32417 (16) 


0.0272 (5) 




C13 


0.65 /I / (lO) 


0.30559 (/) 


0.2/5 12 (15) 


A A1A£ / A\ 

0.0196 (4) 




C14 


a con /1 

u.Moyy (1 /) 


0.3 / /8z (8 ) 
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till 


1 AO -1 OA 

1.08480 


A 1 O yl 1 A 

0.38410 


A O /I 1 A 

0.24160 


A AT TA* 

0.0330* 




H14A 


A H A C ") A 

0.74530 


A •"> A/^ /" A 

0.39660 


A ") 1 1 A A 

0.31100 


A A") A A sfc 

0.0390* 




T-T1 4R 


a cqoca 

U.J7ZJU 


U.J077U 




a rnQfi* 




H14C 


0.59280 


0.39420 


0.18820 


0.0390* 




H16 


0.61910 


0.17760 


0.26310 


0.0290* 




H17 


0.40570 


0.11610 


0.18910 


0.0320* 
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Atomic displacement parameters (A 2 ) 




JJU JJ11 




JJU 
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U 23 


SI 
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C3 




A AOA/1 /OA 

0.0294 {#) 


A AOOO /OA 

{j.UZZZ (8) 


A AOTT ZO\ 
0.0Z 15 (5) 


A AAAC 

0.000:) (o) 


A A 1 A 1 ZO"\ 

0.0101 (/) 


A A A 1 /I /AA 

—0.0014 (6) 


C6 




A AA CO /1 C\ 

0.0638 (13) 


A AI Af /A A 

0.0193 (9) 


a ao n /i n\ 
O.Oftl / (1 /) 


A A A 1 1 /A\ 

0.0013 (9) 


A AO 1 O / 1 1 \ 

0.0z35 (13) 


A AAC 1 / 1 AA 
0.0031 (10) 


C / 




0.0133 (6) 


A A 1 O 1 /OA 

0.0181 (/) 


A AOT2 /0^ 

O.Oz /3 (o) 


A AAA1 /'CA 

—0.0001 (J ) 


A AACA 

O.OOjO (6) 


A AAAO /AA 

— 0.000Z (6) 


Co 




A AOIfl /OA 

0.0z30 (8) 


A AO A O /OA 

0.0z4z (8) 


A AOAA ZO\ 

0.0z9o (5) 


A AAA1 /£\ 
0.0001 (o) 


A AAAC /A\ 

-0.0003 (o) 


A AA 1 A /AA 

0.0014 (6) 


C9 




A AO O /I /A\ 

0.0334 (9) 


A AO C 1 /aa 

0.0251 (9) 


A A /I OO / 1 A\ 

0.0423 (10) 


A A A yl A /"7\ 

-0.0044 (7) 


A AA1 1 /0\ 

-0.0031 (8) 


A AA/: 1 ZO"A 

-0.0061 (7) 


pi A 

CIO 




A A/I A 1 / 1 A A 
0.0401 (10) 


U.U182 (8) 


A AC O A { 1 0\ 

0.03Z4 (lz) 


A AA*5 O in\ 

— U.OUJo (/) 


A A AO" 1 /A\ 

0.00/1 (9) 


A AAA 1 /TA 

0.0001 (/) 


Cll 




A A/1 AO /1 A A 

0.0408 (10) 


a AO /I A /o\ 

U.U/4o (o) 


a r\i c/i 
0.03j4 (9) 


A A A 1 O {H\ 

U.UUlo (/) 


A AAAA /OA 

0.0066 (8) 


0.00 /4 ( /) 


Clz 




A AOOO /OA 

0.0z83 (8) 


A AO/IO /0\ 

U.U/4/ (s) 


A AOC 1 /0\ 

O.OzM (5) 


A AAAO f£\ 

— U.UUU8 (6) 


A AAOT 

0.00Z3 (6) 


A AAA/1 /AA 

—0.0004 (6) 


C13 




A A 1 n ZO"\ 

0.0157 (7) 


0.0239 (8) 


A A 1 O C 

0.0185 (7) 


A AA 1 H f £\ 

0.0017 (6) 


A AA A 1 /C\ 

0.0041 (5) 


A AA 1 /C\ 

0.0016 (5) 


C14 




a a 1 no in\ 
U.U19S (/) 


A A0 1 A ZO\ 

U.Uzz4 (8) 


U.U344 (9) 


A AAA/T i C\ 

U.UUUo (o) 


A AA/TA //^ 

U.UUoU (o) 


A AAA/: /£\ 

—U.UUUo (o) 


V. 1 J 




A 01 zH (1\ 


U.UZZo ^ / ) 


o oi on a\ 


U.UUU7 \J ) 


U.UUJ 1 ^ J ) 


0 001 7 


C16 




0.0151 (7) 


0.0232 (8) 


0.0334 (8) 


0.0042 (6) 


0.0065 (6) 


0.0029 (6) 


C17 




0.0206 (8) 


0.0191 (7) 


0.0409 (9) 


0.0027 (6) 


0.0099 (7) 


-0.0003 (6) 


C18 




0.0162 (7) 


0.0234 (8) 


0.0230 (7) 


-0.0013 (6) 


0.0069 (6) 


-0.0028 (6) 


C19 




0.0147 (7) 


0.0249 (8) 


0.0270 (8) 


0.0044 (6) 


0.0041 (6) 


0.0003 (6) 


C20 




0.0171 (7) 


0.0195 (7) 


0.0289 (8) 


0.0032 (6) 


0.0059 (6) 


0.0015 (6) 


Geometric parameters (A, ") 


SI— 


C2 




1.7352 (16) 


C13— C15 




1.482 (2) 


SI— 


-C3 




1.7628 (15) 


CI 5— C20 




1.394 (2) 


01- 


-CI 




1.2195 (19) 


C15— C16 




1.395 (2) 


02- 


-C5 




1.211 (2) 




C16— C17 




1.378 (2) 


03- 


-C5 




1.343 (2) 




C17— C18 




1.393 (2) 


03- 


-C6 




1.445 (2) 




C18— C19 




1.385 (2) 


04- 


-C18 




1.360 (2) 




CI 9— C20 




1.387 (2) 


04- 


-H40 




0.84 (2) 




C4— H4 




0.9500 


Nl- 


-CI 




1.376 (2) 




C6 — H6A 




0.9800 


Nl- 


-C7 




1.4420 (19) 


C6— H6B 




0.9800 


Nl- 


-C3 




1.4003 (19) 


C6— H6C 




0.9800 


N2- 


-N3 




1.4046 (18) 


C8— H8 




0.9500 


N2- 


-C3 




1.2766(19) 


C9— H9 




0.9500 


N3- 


-C13 




1.291 (2) 




C10— H10 




0.9500 


Cl- 


-C2 




1.495 (2) 




Cll— Hll 




0.9500 


C2- 


-C4 




1.335 (2) 




C12— H12 




0.9500 


C4- 


-C5 




1.464 (2) 




C14— H14A 




0.9800 


C7— C12 




1.383 (2) 




C14— H14B 




0.9800 


C7- 


-C8 




1.384 (2) 




C14— H14C 




0.9800 


C8- 


-C9 




1.389 (3) 




C16— H16 




0.9500 


C9— CIO 




1.382 (3) 




C17— H17 




0.9500 
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CIO— Cll 
Cll— C12 
C13— C14 

C2— SI— C3 
C5— 03— C6 
CI 8— 04— H40 
CI— Nl— C3 
C3— Nl— C7 
CI— Nl— C7 
N3— N2— C3 
N2— N3— C13 
01— CI— C2 
Nl— CI— C2 

01— CI— Nl 
SI— C2— C4 
CI— C2— C4 
SI— C2— CI 
SI— C3— N2 
Nl— C3— N2 
SI— C3— Nl 
C2— C4— C5 

02— C5— 03 

02— C5— C4 

03— C5— C4 
Nl— C7— C12 
C8— C7— C12 
Nl— C7— C8 
C7— C8— C9 
C8— C9— CIO 
C9— CIO— Cll 
CIO— Cll— C12 
C7— CI 2— Cll 
N3— CI 3— C15 
C14— CI 3— C15 
N3— CI 3— C14 
CI 3— CI 5— C20 
CI 6— CI 5— C20 
C13— C15— C16 
C15— C16— C17 
C16— C17— C18 

C3— SI— C2— CI 
C3— SI— C2— C4 
C2— SI— C3— Nl 
C2— SI— C3— N2 
C6— 03— C5— 02 
C6— 03— C5— C4 
C3— Nl— CI— 01 



1.385 (3) 
1.385 (2) 
1.498 (2) 

90.75 (7) 
115.39(17) 
107.9(15) 
114.79(12) 
123.08 (12) 
122.05 (13) 
108.99 (12) 
114.87(12) 
123.95 (14) 
110.48(13) 
125.57 (14) 
127.54 (12) 
120.83 (14) 
111.63(11) 
125.07 (12) 
122.57 (13) 
112.36(10) 
121.46(15) 
124.20 (16) 
124.31 (15) 
111.46(14) 
119.94(14) 
121.22 (14) 
118.80(13) 
119.12(15) 
120.31 (17) 
119.78 (16) 
120.59 (16) 
118.95 (15) 
115.50(13) 
119.45 (13) 
125.05 (14) 
121.09(13) 
117.65 (14) 
121.25 (14) 
121.37(15) 
120.18(15) 

0.49(11) 
179.93 (14) 
-0.41 (11) 
179.83 (13) 
-3.4 (3) 
175.15 (17) 
179.63 (14) 



C19— H19 
C20— H20 



04— CI 8— C17 
04— CI 8— C19 
C17— C18— C19 
CI 8— CI 9— C20 
CI 5— C20— C19 
C2— C4— H4 
C5— C4— H4 
03— C6— H6A 
03— C6— H6B 
03— C6— H6C 
H6A— C6— H6B 
H6A— C6— H6C 
H6B— C6— H6C 
C7— C8— H8 
C9— C8— H8 
C8— C9— H9 
CIO— C9— H9 
C9— CIO— H10 
Cll— CIO— H10 
CIO— Cll— Hll 
C12— Cll— Hll 
C7— CI 2— H12 
Cll— C12— H12 
C13— C14— H14A 
C13— C14— H14B 
C13— C14— H14C 
H14A— C14— H14B 
H14A— C14— H14C 
H14B— CI 4— H14C 
C15— C16— H16 
C17— C16— H16 
C16— C17— H17 
C18— C17— H17 
C18— C19— H19 
C20— CI 9— HI 9 
CI 5— C20— H20 
CI 9— C20— H20 

SI— C2— C4— C5 
CI— C2— C4— C5 
C2— C4— C5— 02 
C2— C4— C5— 03 
Nl— C7— C8— C9 
CI 2— C7— C8— C9 
Nl— C7— CI 2— Cll 



0.9500 
0.9500 



117.69(13) 

122.83 (14) 

119.48 (14) 

119.81 (14) 

121.51 (13) 

119.00 

119.00 

109.00 

109.00 

109.00 

110.00 

109.00 

109.00 

120.00 

120.00 

120.00 

120.00 

120.00 

120.00 

120.00 

120.00 

121.00 

121.00 

109.00 

109.00 

109.00 

110.00 

109.00 

109.00 

119.00 

119.00 

120.00 

120.00 

120.00 

120.00 

119.00 

119.00 

-1.6(2) 
177.79 (14) 
6.1 (3) 
-172.43 (14) 
175.77 (15) 
-2.0 (3) 
-176.95 (15) 
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/""} XT1 /"i 1 p o 

C3 — N 1 — C 1 — C2 


A 1 A /t T\ 

0.14 (17) 


C o — C 7 — C 1 2 — C 1 1 




A O /"} \ 

0.8 (3) 


C7 — N 1 — C 1 — O 1 


O O /0\ 

2.8 (2) 


p -7 p 0 pa p 1 /•» 
C7 — C8 — C9 — C 1 0 




1.5 (3) 


C7 — N 1 — LI — C2 


1 Tzl HI / 1 0\ 

-176.72 (12) 


C8 — C9 — C 1 0 — C 1 1 




A 1 fJ\ 

0.1 (3) 


CI — N 1 — C3 — SI 


0.22 (15) 


C9 — C 1 0 — C 1 1 — C 1 2 




1 /"} \ 

-1.3 (3) 


C • 1 \ti PO XTO 

LI — N 1 — C3 — N2 


179.98 (14) 


pi a nil PT 

C 1 0 — C 1 1 — C 1 2 — C7 




A A fi\ 

0.9 (3) 


C7 — N 1 — C3 — SI 


1 TT AC /1 1 \ 

177.05 (11) 


XT'? n 1 ni r p 1 /_ 

N3 — C13 — C15 — C16 




3.4 (2) 


/^T XT 1 /""> XT^ 

C7 — N 1 — C3 — N2 


-3.2 (2) 


XT'? 1 1 t~* 1 C /'TA 

N3 — C13 — C15 — C20 




1TC O/l f 1 A\ 

-175.24 (14) 


p 1 XT 1 r~*H /" o 

CI — N 1 — C7 — C8 


-52.6 (2) 


P 1 /I l~ ' 1 "> P 1 C < 1 /-_ 

C 1 4 — C 1 3 — C 1 5 — C 1 0 




1 tt n / 1 /i \ 

-177.37 (14) 


p 1 XT1 /"^T pn 

CI — JN 1 — C / — C12 


125.14 (16) 


p 1 /i rn pic nn 

C 1 4 — C 1 3 — C 1 5 — C2U 




4.0 (2) 


p ~> XT1 r~*n f~~^ o 

C3 — N 1 — C7 — C8 


1 O A TO / 1 r\ 

130.78 (15) 


p 1 -) pi f p 1 /_ PIT 

C13 — C15 — C16 — C17 




1 TT AA / 1 C\ 

-177.90 (15) 


C3 — N 1 — C7 — C12 


—51.5 (2) 


C20 — C 1 5 — C 1 6 — C 1 7 




a 0 n\ 

0.8 (2) 


p ~> XTO XT'? Z" 1 1 1 

C3 — Nz — N3 — C13 


1 TO 11 /1 IN 

172.11 (13) 


pn p 1 c POA pin 

C 1 3 — C 1 5 — C20 — C 1 9 




1 TT C\£. { 1 /I \ 

177.96 (14) 


XT'} XTT /""'} C 1 

JN 3 — N 2 — C3 — b 1 


A Ol /1 T\ 

0.83 (1 /) 


P 1 /. pi f POA pi A 

c 1 0 — c 1 j — C2U — c 1 y 




A T C~% \ 

-0.7 (2) 


XT'} XTO P ") XT 1 

N3 — N2 — C3 — N 1 


1 TO AA / 1 0\ 

-178.90 (12) 


pi f p 1 /_ P1T PIO 

C 1 5 — C 1 6 — C 1 7 — C 1 8 




-0.3 (3) 


1NZ IN J 1 J ^ 1H 




c 1 ^ p 1 7 r 1 1 8 nj. 




1 7Q Qfi, ( 1 ^"1 


N2— N3— CI 3— C15 


-179.18 (12) 


C16— C17— C18— C19 




-0.3 (2) 


01— CI— C2— SI 


-179.96 (13) 


04— CI 8— CI 9— C20 




-179.92(14) 


01— CI— C2— C4 


0.6 (2) 


CI 7— CI 8— CI 9— C20 




0.4 (2) 


Nl— CI— C2— SI 


-0.45 (15) 


CI 8— CI 9— C20— C15 




0.1 (2) 


Nl— CI— C2— C4 


-179.95 (15) 








Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


04— H4001' 


0.84 (2) 


1.96 (2) 


2.7901 (16) 


174.8 (19) 


C8— H8-S1" 


0.95 


2.82 


3.7272 (17) 


160 


CIO— H10-O4 i " 


0.95 


2.52 


3.452 (2) 


167 


C14— H14^-N2 


0.98 


2.30 


2.742 (2) 


106 


C19— H19--01' 


0.95 


2.47 


3.200 (2) 


133 



Symmetry codes: (i) x-3/2, -y+l/2, z-1/2; (ii) x+ 1/2, -jH-1/2, z+1/2; (iii) -x+3/2, y+1/2, -z+1/2. 



/\cta Cryst. (2013). E69, o!553-o1554 



sup-7 



